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ABSTRACT 

Background: Postpartum haemorrhage (PPH) is the leading cause of maternal death worldwide, with an estimated 
mortality of 140 000 per year. The majority of them can be prevented by using "active management of the third stage 
of labour". Carbetocin is a long-acting synthetic oxytocin analogue, first described in 1987. Objectives: The current 
study aimed to evaluate the efficacy of carbetocin in preventing intraoperative blood loss and to observe its 
haemodynamic effects. Methods: 120 patients with a gestation of 37 weeks or more, who had an elective caesarean 
delivery under spinal anaesthesia, were included in this study. Patients were divided into two groups (Group CT and 
Group C). Women in the carbetocin group (group CT) received a bolus of 100 IU of carbetocin IV and group C 
received oxytocin infusion after delivery of the anterior shoulder. Mean effective blood loss, HR and MAP, 
complications like nausea and vomiting, palpitation, and headache were the parameters used in the study. Results: 
There was no incidence of PPH in both groups. Mean effective blood loss in group CT was 423. 0 ± 150.1ml and  
635.3 ± 245.4 ml in group C respectively. 6 no of the patients needed rescue oxytocin in Group C. There was a 
statistically decrease in the mean total dose of mephentermine in group CT (23. 8 ± 12. 0) than group (56. 8 ± 8.6). 
Conclusion: A single bolus dose of carbetocin is more effective and haemodynamically stable in preventing PPH in 
caesarean section than the standard oxytocin regime. 

Keywords: Carbetocin, caesarean section, PPH, spinal anaesthesia. 

The caesarean section nowadays is the most commonly 
performed operation on women around the world. A better 
understanding of pregnancy physiology, improved local 
anaesthesia, more qualified anaesthesiologists, more medical 
facilities, and promotion of institutional births by the 
government led to an increase in caesarean section rates 1. 
Postpartum haemorrhage (PPH) is the leading cause of 
maternal death worldwide, with an estimated mortality of 
140 000 per year. Approximately 70% of cases of PPH are 
due to uterine atony 2. PPH was responsible for 38 per cent 
of all maternal deaths in India. The majority of deaths take 
place within four hours of birth, indicating that they are the 

result of the third stage of labour as reported by The 
Federation of Obstetric and Gynaecological Societies of 
India (FOGSI) 3. PPH is defined as blood loss of at least 500 
millilitres (mL) after vaginal delivery and blood loss of 
>1000 mL after caesarean section within 24 hours 4. The 
majority of them can be prevented by using "active 
management of the third stage of labour," which constitutes 
preventive uterotonics and prompt and appropriate care, as 
suggested by the World Health Organization (WHO) 4. Other 
notable recommendations are early cord clamping and 
cutting, and the controlled traction of the umbilical cord. 
Among uterotonics, oxytocin 10 IU IM/IV is recommended 
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during the third stage of labour to prevent PPH. In situations 
where oxytocin is unavailable, other injectable uterotonics 
(such as ergometrine/methylergometrine, or syntometrine) 
and misoprostol are indicated as alternatives for preventing 
PPH. The Royal College of Obstetricians and 
Gynaecologists (UK) recommended a slow intravenous 
bolus injection of 5 IU of oxytocin after birth in their 
caesarean section recommendations 5. By contrast, the 
United States recommends the use of an oxytocin infusion 
instead of a bolus dose. Concerns about the physiological 
effects of bolus dosage form oxytocin may have prompted 
the development of this technique 2.  

 In the event of PPH, intravenous (IV) oxytocin or other 
uterotonics if oxytocin is not available, uterine message, 
crystalline fluid resuscitation, injection of tranexamic acid, 
intrauterine balloon tapenade, bimanual uterine compression, 
uterine artery remobilization, and surgical interventions are 
other recommendations 2-4, 6. 100 micrograms (µg) of 
Carbetocin, injected as a slow IV bolus over 1 minute, 
should be used instead of continuous oxytocin infusion in 
elective caesarean section to prevent PPH and reduce the 
need for therapeutic uterotonics, as recommended by the 
Society of Obstetricians and Gynaecologists of Canada 
(SOGC) 7. Carbetocin is a long-acting synthetic oxytocin 
analogue, 1-deamino-1-monocarbo-(2-O-Methyltyrosine)-
oxytocin, firstly described in 1987. It has a half-life of 40 
minutes (around 4–10 times longer than oxytocin) and 
uterine contractions occur in less than two minutes after IV 
administration of an optimal dosage of 100 μg 8. In the case 
of elective caesarean section, a single dose of carbetocin has 
been hypothesised to work as a 16-hour intravenous oxytocin 
infusion in terms of increasing uterine tone and lowering the 
risk of PPH 9. Prophylactic administration of carbetocin may 
be a good alternative to oxytocin to prevent post-partum 
haemorrhage as suggested by several literatures. 
Identification of known risk factors for PPH is the first step 
in primary prevention 10-12. The current study aimed to 
evaluate the efficacy of carbetocin in preventing 
intraoperative blood loss and to observe its hemodynamic 
effects. 
Materials and methods  

The study was conducted in the operation theatre in the 
department of obstetrics and gynaecology of Tezpur Medical 
College and Hospital after receiving approval from the 
institutional and ethical committee. It was a randomized 
control trial conducted for a duration of one year with effect 
from September 2020 to August 2021. 

Study population:  Our study included parturients of the 
American Society of Anaesthesiologists (ASA) physical 
status I and II, aged 18 to 35 years old, with a gestation of 37 
weeks or more, who had an elective caesarean delivery under 
spinal anaesthesia. 

Sample size: 120 patients. 
Exclusion criteria 

 ASA greater than II 

 Allergic to the study drug 

 Patients contraindicated for spinal anaesthesia 

 Declined to participate 

 Inadequate block or block failure requiring 
supplemented sedation or general anaesthesia  

 Patients with multiple pregnancies 

 Premature rupture of membrane. 

 Pregnancy-induced hypertension(PIH) 

 Antepartum  haemorrhage(APH) 

 Patients in active labour.  

 Diabetes mellitus, ischemic heart disease, 
cerebrovascular disease 

 Hepatic and renal disease 
Sample size determination:  
The sample size was calculated using G-Power 3.1.9.7 

statistical software. The sample size required for this study 
was estimated from a previous study which demonstrated a 
decrease in blood loss of 100 ml with a mean difference of 
90.6 11. Based on α = 0.05, β = 0.20 and a mean difference of 
100ml in blood loss, with an estimated standard deviation of 
20±5.7, a sample size of 54 per group was required. 
Considering a dropout of 10%, 60 patients in each group 
were included in this study. 

Randomization: 
Randomization was carried out by block randomization. 

Randomization was carried out following computer 
generated random numbers using a randomizer website and 
allocated with a concealed envelope.  Patients were divided 
into two groups (Group CT and Group C). Group CT (n=60) 
received a single dose of 100µg of carbetocin; group C 
(n=60) received standard oxytocin infusion as uterotonics.    

The research substance was kept blinded by the patients 
and the obstetrician. The research medicine was given after 
the foetus was born and the umbilical cord was clamped, 
depending on the group. 

Primary outcome: 

 Uterine contractility 

 Intraoperative blood loss 
Secondary outcome 
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 Haemodynamic changes (heart rate and blood 
pressure), as well as a risk assessment 

 Requirement of additional uterotonics  
 All parturients were visited the night before the study 

and explained about the study. Written and informed consent 
was taken. The patients were kept nil orally for 6hrs.  All of 
the patients were given IV injections of pantoprazole 40 mg 
and metoclopramide 10 mg intramuscular (IM) as 
premeditated.  In the operating room standard monitoring 
devices such as a pulse oximeter, non-invasive blood 
pressure (NIBP), and electrocardiogram (ECG) were 
connected. The baseline NIBP and heart rate (HR) were 
measured and recorded. Spinal anaesthesia was performed at 
the L2-L3 orL3-L4 vertebral interspace with the patients in 
lateral decubitus position with a 25 G Quincke needle 
(Spinocan® G25) under all aseptic precautions and 2.5- 3 
mL hyperbaric bupivacaine (bupivac heavy) was 
administered after a free flow of  CSF. The patients were 
then positioned supine with a wedge on their left side. After 
obtaining T6–T4 sensory level to pinprick, surgery was 
allowed to proceed. The obstetrician involved in every case 
was blinded to the uterotonics assignments. Co-loading was 
performed with crystalloid solution (Ringer lactate) at the 
rate of 20 mL/kg which was divided into two halves. The 
first part (10 mL/kg) was given before and the second half 
(10 mL/kg) was infused after spinal anaesthesia. The HR, 
mean arterial pressure (MAP) and electrocardiogram (ECG) 
changes were recorded. Hypotension was defined as a 
decrease in blood pressure (BP) by 30% of the baseline value 
and was treated with an incremental dose of injection 
of mephentermine 6mg.  

After delivery of the anterior shoulder, the study 
drug was given. Women in the carbetocin group (group 
CT) received a bolus of 100 μg IV; women in the 
control group (group C) received 20 IU of oxytocin in 
1000 ml of normal saline (0.9% NaCl solution ) IV 
(150 mL/hour) after delivery of the anterior shoulder.  
MAP, HR and ECG changes were recorded just before 
(T0) and after 30 seconds(T30sec), at 1min(T 1), 
2min(T2) and every 5 mins after giving the study drug.  
The obstetrician manually removed the placenta and 
gave a uterine massage. The surgeon was asked about 
the uterine tonicity by our resident anaesthesiologists 
who were not involved in the study using the Likert 
scale. 1-Very satisfied, 2-Satisfied, 3-Neither satisfied 
nor dissatisfied, 4-Dissatisfied, and 5-Very dissatisfied.       

A  Scoring of 1-3 was considered good tonicity of the 
uterus. If the uterus was not contracted as desired, additional 
10 IU of oxytocin IM was given. Postoperative blood loss is 
calculated using Quantification of Blood Loss 13. 

 Haemodynamic changes in mean arterial pressure 
(MAP) and HR and complications like chest pain, flushing, 
ECG changes and headache were noted. 

Statistical method: 
Statistical analysis has been carried out with the help of 

SPSS (version 20) for the window package (SPSS Science, 
Chicago, IL, USA). The description of the data is in the form 
of mean ± SD for quantitative data while in the form of % 
proportion for qualitative (categorical) data. P-values of < 
0.05 was considered significant. For quantitative data, the 
Unpaired Student’s t-test is used to test the statistical 
significance of the difference between two independent 
groups. For comparison of categorical variables (i.e. to 
examine the associations between qualitative /quantitative 
variables), Mann- Whitney U test or a chi-square test was 
used.  
Results 

Data presented as mean ±SD or numbers of patients were 
tabulated and analyzed in Microsoft Excel 7. A total of 180 
patients were assessed for eligibility out of which 60 patients 
were excluded from the study (figure 1).  45 patients were 
excluded from preoperative visits due to not meeting 
inclusion criteria (n=45). 6 patients had an inadequate block 
or converted to general anaesthesia (n=6,) 9 patients 
developed hypotension before delivery (n =9) and received 

mephentermine and were therefore excluded from the study.  
 



 

A total of 120 numbers of patients were enrolled in our 
study, with 60 numbers of patients in each group

The patient characteristics are shown in 
was no statistical difference between the two groups in 
demographic data.  Baseline HR and MAP and duration of 
operation were not statistically different either.
incidence of PPH in both groups (blood loss
Mean effective blood loss in group CT was 423.0 ± 150.1ml 
and 635.3 ± 245.4ml in group C. There was a significant 
difference in the total blood loss between - group
group C (P value<.05) (table 2 and figure 4). 
Table 1: demographic variables 

Variable Group CT  
(n = 60) 

Group CO 
(n = 60) 

Age (yr) 23.8 ± 3.1 23.3 ± 4.9 

Height (cm) 151.1 ± 6.3 153.3 ± 4.3

Weight (kg) 71.0 ± 12.5 66.3 ± 12.3

ASA I/I 58/2 57/3 

Body mass index (kg/m2) 27.7 ± 3.9 26.4 ± 4.5 

Initial HR (beats/min) 89.6 ± 12.3 86.4 ± 11.0

Initial MAP (mmHg) 101.2 ± 12.9 97.6 ± 13.5

Mephentermine dose (mg) 23.8 ± 12.0 56.8 ± 8.6 

Operation time (min) 45.9 ± 13.5 41.4 ± 14.1

 
Six patients in Group C needed rescue oxytocin while no 

patient in group CT needed extra oxytocin as uterotonics. 
There was a significant difference in the additional 
uterotonics needed between group CT and, group C
< .05) (table 2 and figure 4). 

Table 2: EBL, rescue uterotonics and complications 
Variables Group CT Group C 
Estimated blood loss(ml)  423.0 ± 150.1 635.3 ± 245.4
No of patients needed 
rescue oxytocin(IM) 0 6 
Complications 6 2 

 

Figure 2: Comparison of HR variation
There was no difference in mean HR at T0 in both 

groups. However, there was a significant increase in the HR 
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A total of 120 numbers of patients were enrolled in our 
mbers of patients in each group (figure1). 

 table 1. There 
was no statistical difference between the two groups in 
demographic data.  Baseline HR and MAP and duration of 
operation were not statistically different either. There was no 
incidence of PPH in both groups (blood loss <1000ml).  

blood loss in group CT was 423.0 ± 150.1ml 
and 635.3 ± 245.4ml in group C. There was a significant 

group CT and, 

Group CO P value 

 0.721 

153.3 ± 4.3 0.469 

66.3 ± 12.3 0.291 

0.93 

 0.390 

86.4 ± 11.0 .832 

97.6 ± 13.5 .67 

 <.005 

41.4 ± 14.1 0.354 

Six patients in Group C needed rescue oxytocin while no 
patient in group CT needed extra oxytocin as uterotonics. 
There was a significant difference in the additional 

group C (P value 

 
 P-value 

635.3 ± 245.4 <.05 
 
<.05 
<.05 

: Comparison of HR variation 
There was no difference in mean HR at T0 in both 

groups. However, there was a significant increase in the HR 

at   T30, T1 and T2 respectively in group CT than in group C 
(P –value <.05) (figure 2). 

 

Figure 3: Comparison of MAP variation
 

Figure 4: Comparison of uterine tonicity, EBL, rescue 
uterotonics and complications

 
There was no significant difference in MAP in both 

groups at T0. Although there was a significant fall in MAP 
in group CT at T30 and T1 (P value
hypotension as defined. There was a statistically decrease in 
the mean total dose of mephentermine in group CT (23.8 ± 
12.0) than in the group (56.8 ± 8.60) (f

Uterine tonicity was measured objectively by asking the 
concerned obstetrician using the Likert scale. The Likert 
scale was significantly higher in group CT (2.3±.11) than in 
group C (3.54±.21). 

There was no chest pain and ECG changes in both 
groups. Six patients experienced nausea and headache in 
group CT in comparison to two patients in group C.
Discussion 

In the prevention and treatment of PPH, oxytocin is 
administered prophylactically in most obstetric patients, 
coupled with a uterine massage. Oxytocin receptors (OTRs) 
are found in the heart and major arteries, in addition to the 
uterus. Oxytocin causes vasodilation and as a result, 
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tachycardia, increased stroke volume, and increased cardiac 
output (CO) ensue. These effects are more pronounced when 
oxytocin is administrated as a bolus and can be harmful to 
patients with impaired cardiovascular reserve 14-19. These 
haemodynamic side effects, especially in patients with 
hypovolaemia or cardiac diseases, may lead to myocardial 
ischemia 20. As a result, the American College of 
Obstetricians and Gynaecologists (ACOG) prohibited the use 
of bolus doses of both oxytocin and carbetocin 2. However, 
FOGSI recommends that bolus injection of oxytocin 5 IU 
diluted to 5ml can be given over 1 min 3.  

  Carbetocin is a long-acting synthetic agonist analogue 
of human oxytocin, with antihemorrhagic and uterotonics 
activities. Upon administration, carbetocin binds to and 
activates peripheral oxytocin receptors that are present on the 
smooth musculature of the uterus. This causes uterus 
contractions and prevents excessive bleeding after childbirth 
for 16 hrs. However, carbetocin has the least affinity in the 
myocardium and peripheral blood vessels 8, 19. The Society of 
Obstetricians and Gynaecologists of Canada (SOGC) 
recommends the use of bolus carbetocin 100µg IV 
prophylactically after delivery 7.   

However, to the best of our knowledge, there are 
relatively few trials employing carbetocin as uterotonics 
prophylactically for the prevention of PPH in elective 
caesarean sections, both in terms of the haemodynamic 
effects and the prevention of PPH. Patients treated with 
carbetocin have fewer haemodynamic effects than those 
treated with oxytocin, according to a recent study by Moertl 
et al 21.  

Our study aimed at the prevention of PPH after using a 
prophylactic single bolus dose of carbetocin in elective 
caesarean section. The results of our small study are very 
encouraging and satisfactory. The primary outcome of the 
study is uterine contractility and intraoperative blood loss. 
The secondary outcome was immediate haemodynamic 
effects and adverse effects of carbetocin administration. 
Patients treated with carbetocin have fewer haemodynamic 
effects than those treated with oxytocin, according to a 
recent study by Moertl et al 21.  

In our study, total blood loss in the carbetocin group was 
423.0 ± 150.1 ml in comparison to 635.3 ± 245.4 ml in the 
control group. The difference was about 200 millilitres. 
Uterine contractility was highly satisfied by the surgeon in 
the carbetocin group. A study conducted by Borruto et al 
found mean blood loss after carbetocin administration was 
30 ml less than after oxytocin administration (P = 0.5). The 
percentage of patients with blood loss ≤500 ml was greater 

with carbetocin (81 vs. 55%; P = 0.05)22. Carbetocin 
enhanced early postpartum uterine involution. Overall rescue 
uterotonics were needed in 2 of the cases in the carbetocin 
group compared to 5 in the oxytocin group. In our study, not 
a single patient needed additional uterotonics as compared to 
6 women in the oxytocin group.  KY Tse et al compared 
carbetocin and oxytocin infusions in reducing the 
requirement for additional uterotonics or procedures in 
women at increased risk of postpartum haemorrhage after 
caesarean section.  They discovered that receiving carbetocin 
first reduced the need for additional uterotonics or 
procedures, as well as the rate of postpartum haemorrhage in 
women with major placenta praevia or multiple 
pregnancies23.  

 Dansereau et al compared the effect of a single 100 μg 
dose of carbetocin with that of a standard 8-hour infusion of 
oxytocin and found a higher percentage of women required 
additional oxytocin in the oxytocin group than carbetocin 
group 24. A similar study was done by Attilakos et al to 
compare additional oxytocin requirements to prevent PPH 
and found similar results as carbetocin is more effective 11.  

Uterine contraction as assessed by the concerned surgeon 
with the Likert scale scored higher in the carbetocin group in 
comparison to the oxytocin group. A study conducted by 
Boucher et al found that Carbetocin enhanced early 
postpartum uterine involution. The fundus was below the 
umbilicus in more patients who received carbetocin at 0, 2, 
3, and 24 hrs 9. Mean blood loss of 41 ml less in the 
carbetocin group, whereas mean blood loss was 200 ml less 
in our study. In our study blood loss was estimated using the 
quantitative assay 13.  

Regarding haemodynamic changes, there was a sudden 
increase in HR immediately after carbetocin injection which 
lasts for 2 mins. Although there was a fall in MAP 
immediately after carbetocin, hypotension was not noticed 
throughout the period in comparison to the oxytocin group. 
The carbetocin group received a lower total dose of 
mephentermine as a vasopressor than the oxytocin group. 
This was probably because carbetocin has a lesser affinity 
for myocardial epithelial cells and peripheral blood vessels 
and decreases blood loss. MG Moertl et al compared the 
hemodynamic effects of both bolus doses of carbetocin and 
oxytocin in elective caesarean section in their study and they 
didn’t find any adverse haemodynamic effects in both the 
groups. The results were in line with our study 21.  

As a result, it was ascertained that a single bolus dose of 
carbetocin seems to be more efficient than a continuous 
infusion of oxytocin in maintaining optimal uterine tone, 
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with a similar safety profile and less blood loss for the 
prevention of PPH. The limitations of our study were that a 
single obstetrician was not involved. As a result, the uterine 
tone measurement by the attending obstetrician was 
subjective and potentially variable due to the palpation 
method used. Furthermore, there is no other reliable 
objective test for uterine tone measurement that is easily 
accessible. An accurate estimation of blood loss could not be 
performed because the haematocrit was not measured. We 
used quantitative assessment of blood loss in the suction 
chamber and on surgical swabs which are commonly utilized 
to estimate blood loss.  

We were unable to determine the minimum effective or 
optimal dose of carbetocin required to achieve adequate 
uterine tone. 
Conclusion  

Our research found that a single bolus dosage of 
carbetocin is more efficacious and haemodynamically stable 
than a conventional oxytocin regimen in preventing PPH in 
caesarean sections. 
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